History of BVP Oscillator

Analogue of BVP equation
An natural extension of van der Pol equation.
• 2nd dimensional autonomous system. • Evaluate a resistance in a coil.
• Adding a bias source to destroy symmetric property.
• A. N. Bautin, "Qualitative investigation of a Particular Nonlinear System," PPM, vol. 39, No. 4, pp. 606-615, 1975 BVP equation
An example phase portrait
At region (d):
• Two stable sinks.
• A saddle.
• Two unstable limit cycles. • A stable limit cycle.
Circuit parameters setup
L = 10 [mH], C = 0.022 [µF] ⇓ γ = 1.6369909, L C = 674.19986. 0 0.5 1 1.5 2 0 0.5 1 1.5 2 k γ d h 1 h 2 G (b) (a) (c) (d) (e) Oscillatory
Coupled BVP oscillators
A pair of BVP oscillators coupled by a register R. 
Poincaré mapping
A solution ϕ(t) :
Poincaré section:
The fixed point x 0 for the limit cyclde ϕ(t):
T (x 0 ) = x 0 .
Characteristic equation
Local bifurcations: 
Features
• There is no period-doubling route for k1 = k 2 . • (Osc. 1) equilibrium + (Osc. 2) limit cycle = (Osc. 1+2) chaotic solution.
• Cubic characteristics is essential: g(v) = ax + bx 3 with a = −2.27 × 10 −3 , b = 4.72 × 10 −5 . An application: Hybrid coupling
